Improving chromatin immunoprecipitation (ChIP) by suppression of method-induced DNA-damage signaling.
Genomic DNA is always associated with proteins that modulate the accessibility of the genetic information. This chromatin is the essential structure in which all nuclear activity from regulation to replication, transcription, and repair takes place. This dynamic structure can be most efficiently analyzed by using the method of chromatin immunoprecipitation (ChIP), where application of cell-permeable cross-linkers to living cells induces covalent bridging between proteins and adjacent DNA in the nucleus. After fragmentation of the DNA, the complexed proteins are isolated by binding to specific antibodies. The attached DNA is isolated and can be analyzed. This method has been improved multiple times and adjusted to different experimental needs. This chapter describes a further advance based on the observation that the current standard method itself induces alterations in the chromatin.